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GRATED CIRCUIT 
JP 



PURPOSE: To restrain the power consumption of a semiconductor integrated 
circuit of this design when it is on standby and to enhance it in operating speed 
when it is in an active state so as to enable it to be operable at a high speed 
and low in power consumption as a whole by a method wherein a reverse 
bias voltage of a board or a well is changed according to that an inner circuit 
is in a standby state or in an active state. 

CONSTITUTION: When an inner circuit 2 is in an active state or a chip selected 
terminal 5 is. in an enabling state, a bias voltage of OV is given to a substrate 
by a substrate bias voltage generating circuit 3. Therefore, a drain current 
is made to increase and the N-channel transistor of the inner circuit 2 can 
be made high in operating speed. When the inner circuit 2 is in a standby state 
or the chip select terminal 5 is in a disabled state, a substrate bias voltage 
of -3V is given to the substrate by the substrate bias voltage generating circuit 
3. Therefore, the sub-threshold current of the inner circuit 2 can be made IQ-'^a 
or below. Therefore, a semiconductor integrated circuit of this design can be 
made small enough in power consumption. 





B (V) 



A: drain current. B: drain voltage. C: substrate bias 
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PURPOSE: To enable two or more circuits whose gate oxide films are different 
from each other in thickness to be adequate in threshold voltage by a method 
wherein a reverse bias voltage applied between the source and the substrate 
or the source and the well of a second MOS transistor is made larger than 
that applied between those of a first MOS transistor. 

CONSTITUTION: First P-channel MOS transistors la and lb and first P channel 
MOS transistor 2a and 2b, which constitute an input-output circuit 5, are so 
set as to be provided with a gate oxide film, for instance, ISnm in thickness 
respectively, and a power source voltage of 5V is applied to them so as to 
keep them conformable to each other in level of input or output. Second P- 
channel MOS transistors 6a and 6b and second N-channel MOS transistors 
7a and 7b, which constitute an inner circuit 10, are provided with a gate oxide 
film which is set to, for instance, lOnm in thickness respectively, and a power 
source voltage of 2.2V is applied to them so as to protect the gate oxide films 
against damage due to micronization. Therefore, the threshold voltage of a 
MOS transistor can be set to an adequate value through a bias voltage. 
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PURPOSE: To prevent the polycrystalline silicon film of a polycide film from 
decreasing in contact property due to the segregation of impurity even if the 
polycrystalline silicon is subjected to a thermal treatment of high temperature 
by a method wherein the polycrystalline silicon film is connected to an N-type 
diffusion region but not to a P-type diffusion region, and the polycide film 
is connected to the P-type diffusion region. 
CONSTITUTION: A polycrystalline silicon film 9 is formed through a CVD 
method, and then N-type impurity such as phosphorus or arsenic is implanted 
into the polycrystalline silicon film 9, whereby the polycrystalline silicon film 
9 is made conductive. Then, a high melting point metal silicide film such as 
a tungsten silicide film 11 is formed. The silicide film 11 is connected to a 
P-'-type diffusion region 5 through a contact hole 8. Then, a polycide film 12 
composed of the silicide film 11 and the polycrystalline silicon film 9 is selective- 
ly etched to form a polycide wiring film 12. The polycide wiring film 12 is 
connected to a P'^-type diffusion region 4 through the lower polycrystalline 
silicon film 9 and connected to a P'^-type diffusion region 5 through the upper 
silicide film 11. 
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